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(57) Pec})epaT: 

M3o6peTeHbie othocmtcr k McnbiTaTe/ibHoCi 
rexHMKe m noaBonwer noBbicnTb roHHOCTb 
KOHTponw repMeikmHOCTM eMKOcreC^, 
pa6oTaK)Li^i4X b saKyywe npn hmskvix 
leMnepaTypax. noMei^aioT ewKocTb b 
McnbiTaTenbHyjo Kawepy, BaKyyMnpyrar 
nocneAHK)K), oxjiaroaKDT ewKOCTb, Hano/iHflfl ee 
>KMAKMM xnaAareHTOM flo nepeKpbiTMJi wecra 
TeHM. BbiTecHfltoT >khakmC^ xjiaAareHT M3 eMKOCTH 
sanonHeHneM ee KOHTpoiibHbiM raaoM ao 
oTKpbiTMfl Mecra Tenn, naMepnjoT BGJiMHkiHy 
M3MeH6HMfl KOHL^eHTpai^MM KOHTpojibHoro rasa B 
McnbiTaT&nbHO^ KaMepe or Mecra tomh eMKOCTM, 
noAaioT B McnbiTarejibHyio KaMepy noroK raaa \az 
oS-beMa eMKOCTM, sanoiiHeHHoro KOHTponbHbiM 
raaoM. nyroM peryjiMpOBaHun noroio naMeHflioT 
KOHueHTpai^iiio KOHTpojibHoro rasa b 
McnbiTaTSJibHoff KaMepe Ha aejiMMMHy 
MSMeHeHMfl KOHiAeHTpai^Mii KOHTpojibHoro rasa b 



McnbiraTejibHof) KaMepe onr Mecra renti eMKOcru, 
npeKpau^aior noAaMy b McnbirarenbHyio KaMepy 
noroKa raaa Ma o6"beMa eMKOcru, aanojiHeHHoro 
KOHTponbHbiM raaoM. m onpeAe/i«ioT BennHnny 
noTOKa KOHiponbHoro raaa, no KoiopOM cyAflT o 
repMernMHOCTM. Cnoco6 ocyu^ecranfleTCJi 
ycrpoPicTBOM, coAep>KamnM ncnbiTarenbHyio 
KaMepy f\y\s\ paaMeinenniR KOHTponnpyeMoC^ 
eMKOCTn, TeMencKarenb m BeHTH/ib. 
ycTaHoaneHMbie na ncnbiTareribHot^ KaMepe, 
cucreMy HanojiHeHun >kmakmm xnaAareHTOM m 
sanojiHeHVin KOHTpo/ibHbiM raaoM, coeAMHeHHyK) 
0 KOHTponnpyeMofl eMKOcrbto, Marvicrpanb. 
npeAHaaHaneHHyio Ann coeAMHeHkin nepea 
BeHrkuib GMKOcrM m McnbirarenbHof^ KaMepbi. 
perynnrop noroKa raaa m uepHbiff o6'beM c 
AaTMMKOM A^BneHMfl, ycraHOBneHHbie 
nocneAOBarenbHO b Marvicrpanb. m ceKyHAOMep. 
2 c.n. ct)-nbi, 1 mji. 
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(54) METHOD AND DEVICE FOR TESTING TIGHTNESS OF TANKS OPERATED AT LOW TEMPERATURE 
UNDER VACUUM 



(57) Abstract: 

FIELD: testing equipment. SUBSTANCE: 
tank Is set in a testing channber. The 
testing chamber is evacuated and the tank is 
cooled by filling with liquid coolant up to 
overlapping the site of leakage. The liquid 
coolant is displaced from the tank by 
filling it with testing gas up to the 
opening of the site of leakage. Changing in 
concentration of testing gas inside the tank 
as a function of a distance from the site of 
leakage is measured. Gas is fed from the 
tank to the testing chamber. Concentration 
of testing gas inside the testing chamber is 
changed by the value of changing 
concentration of the testing gas in the 



testing chamber as a function of from the 
site of leakage by controlling the gas flow. 
The gas flow from the tank to the testing 
chamber is cut-off and flow rate of testing 
gas is measured. Tightness can be judged by 
the measured flow rate. The device has 
testing chamber for arranging a tank to be 
tested, leak detector, and valve mounted on 
the testing chamber, system for filling with 
coolant and testing gas connected with the 
tank to be tested, pipe line for connection 
of the tank with the testing chamber thrcjugh 
the valve, gas flow controller and measuring 
reservoir provided with pressure gauge 
connected in the pipe line in series, and 
stopwatch. EFFECT: enhanced reliability, ci, dwg 
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M3o6peTeHMe othochtca ipiBtiTaTejibHot^ 

rexHMKe m MOJKer Hat^TM npiwieHeHne npn 
KOHTpone repMernHHocTn ewKOCTeC^, Hanpuwep 
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TonnnBHbix 
pa6oTaK)imix 
TeMneparypax. 

MSBeCTHbsl 
repMeTMMHOCTM 

BaKyyMe npM 
aaKnioMaiou^Mecfl 



6aKOB paKeT-HocMTenet^, 
B BaKyyMe npM hmskmx 

cnocx>6bi KOHTponn 
eMKocrei^. pa6oTaK>LMMX b 
HkiSKMx TeMneparypax, 
B cne^y lOLMeM . HaA 
noBepxHOCTbK) eMKOCTM co3AaeTC$i pa3pe>KeHi<ie 

C nOMOU^blO OTKaHHblX CpeACTB, eMKOCTb 

sanojiHfleTcn KOHrponbHbiM ra30M, KOHTpojibHbiii 
raa noA AeCicTBuew pasHOCTH A^BJieHnW 
npoHMKaer nepea wecro tomh eMKOCTM B 
OTKa^aHHyK) no/iocTb, KOTopan coo6i4aeTCfl c 
TeMeMCKareneM, no noKasaHMto TeMencKarejifl 

CyflflT O repMeTMHHOCTM [1] 

HeAocraTKOM nasecTHbix cnoco6oB 
^Bn9\eTC9\ TO, MTO OHM He o6ecneHHBaK)T 

AOCTaTOHHOV^ TOHHOCTM KOHTpOJlfl, nOCKOHbKy B 

OTHMHue OT 3KcnnyaTai^MOHHbix ycnoBut^, KorAa 
BcneACTBue HuaKOTeMnepaTypHoro HarpyKennfl 
KOHCTpyKL^UlM eMKOCTM TSHb pacKpbiBaeTCfl. npM 
HopMaxibHof^ TeMnepaType nosepxHOCTb 
eMKOCTM 6biBaeT HacTOJibKO OKaTa, mto TeHb 
MO>KeT 6biTb cjiMLUKOM Ma/ioj) M BO He yAaeTcfl 
o6Hapy}KiiTb. 

MaaecTeH cnoco6 kohtpoji^ repMeTMMHOCTM 
eMKocTe£4, pa6oTaioLHMX b BaKyyMe npM hm3kmx 
TeMneparypax, aaKniOMaioiUMf^cfl b tom. mto 
nowemajoT ewKocTb b McnbiTaTenbHyKJ KaMspy, 
BaKyyMMpyioT nocneAHWio, oxna>KAaK)T eMKOCTb, 
HanoHHRfl ee )kmakmm xnaAareHTOM ao 
nepeKpbiTnyi Mecia renn, noAarar b 
McnbiraTe/ibHyio KaMepy TapMpoBaHHbiW noTOK 
KOHTporibHoro raaa. naMepn^T BejiMMMHy 
MaMeHeHkin KonueHTpai^MM KOHTpoiibHoro raaa b 
McnbirarejibHOM KaMepe or TapMpoaaHHoro 
noTOKa, npeKpau^aioT noAa^y TapMpoaaHHoro 
noTOKa, BbiTecnnioT ikmakmA xnaAareHT Ma 
eMKOCTM sanojiHeHMeu ee KOHTpojibHbiM raaoM 

AO OTKpblTM^I MeCTa TGMM, M3MepflK)T BeilMMMHy 

MaMeneHMfl KOHi^eHTpauMM KOHTpojibHoro raaa b 
McnbiTarenbHof^ KaMepe ot Mecra reMM eMKOCTM 
M no cooTHomeHMK) M3MepeHHbix eenMMMH 

MaMeneHMfl CyA«T O repMeTMMHOCTM, M KOTOpblK 

ocyii^ecTBnHeTcn MaaecTHbiM ycrpoMCTBOM ahh 
KOHTpon^i repMeTMMHOCTM eMKOcreW, 
pa6oTa}OLJ4MX b BaKyyMe npM hmskmx 
TeMneparypax, coAep>KaLi^MM McnbirarenbHyK) 
KBMepy An« pasMeuneHMfl KOHTponMpyeMoC^ 
eMKOCTM, TeMeMCKarenb, ycraHoaneHHbiM na 
McnbirarenbHofS KaMepe, CMcreMy nanonHeHMfl 
>KMAKMM xnaAareHTOM m aanonneHMn 
KOHrponbHbiM raaoM, coeAMHeHHyjo c 
KOHTponMpyeMoJ^ eMKOcrbto, KonrponbHyK) reMb, 
coeAMHfleMyK) b npoi^ecce Konrponfi c 
McnbrraTenbHoi^ KaMepo£^[2] 

AaHHbie cnoco6 m ycrpoCtcTBO flB/inioTcn 
HaM6o/iee 6jim3KMMM k npeAnoKenHbiM no 
rexHMMecKoi^ cyiuHOCTM m AOCTMraeMOMy 
peayjibrary. 

HeAOcraTKOM AaHHoro cnoco6a c 
npMMeHeHMeM Aannoro ycrpoHcTBa qaiifleTCfl mx 
HeBbicoKaa roMHocrb KOHTponji, hto 
o6-bflCH«eTCfl cneAywiMMM. 

(locKonbKy KOHTponbHbii^ raa. BbirecHRiOLAMt^ 
;kmakmC% xnaAareHT Ma eMKocrM, MMeer, KaK 
npasMno. reMneparypy Bbiaie reMneparypbi 
)KMAKoro xnaAarenra, ro no Mepe aanonneHMn 
eMKOCTM KOHrponbHbiM raaoM yaenMMMBaercfl 
cyMMapHbiC^ rennoBOM potok m3 oGiseMa, 
aanonnaeMoro KOHrponbHbiM raaoM, b o6"beM, 
HanonneHHbii^ )kmakmm xnaAarenroM, mto 
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npMBOAMT K nOCTO^IHHi^^H CMeU^eHMK) 

repMOAMHaMMMecKoro paBHO^RTifl na rpanMue 
paaAeneHMfl raa )KMAKOCTb m, cneAOBarenbHo, k 
ysenMMeHMK) noroKa napoB >KMAKoro xnaAarenra 
B KOHrponbHbiC^ raa, r.e. no Mepe aanonneHMa 
eMKOCTM KOHrponbHbiM raaoM KOHi^eHrpaiiM^i ero 
B aanonHfleMOM oS-beMe yMeHbiuaerc;). npMMeM 
onpeAeneHHOMy oooTHOujeHMto o6^ieMOB, 
aanonHfleMoro KOHrponbHbiM raaoM m 
HanonHeHHoro >kmakmm scnaAareHTOM 
(onpeAeneHHOMy ypoBHK) rpaHMUbi pasAena raa 
)KMAKOcTb). cooTsercTByer m onpeAeneHHas 
KOHL^eHTpai4Mfi KOHTponbHoro rasa b o6'beMe. 
sanonHfleMOM KOHrponbHbiM raaoM. 

TaKMM oOpaaoM. Mepea mbcto tcmm omkoctm 
B McnbirarenbHyK) KaMepy npoHUKaer noroK raaa 
(cMecM KOHTponbHoro raaa c napawn >KMAKoro 
xnaAarenra) c KOHL\eHTpaL\MeM KOHTponbHoro 
raaa b hgm (aaBMCJiineC^ or coornoLueHMfl 
o6"beMOB, aanonHfieMoro KonrponbHbiM raaoM m 
HanonHGHHoro >kmakmm xnaAarenroM), ornMMHoi^ 
OT KOHi^eHTpai^MM KOHTponbHoro raaa b 
TapMpoBaHHOM noroKe raaa (MMcroro 
KOHTponbHoro raaa) (b noTOKe raaa Mepea 
KOHTponbHyio reMb), a peaynbrare Mero b 
cy)KAeHMe o repMorMMHocTM, ooHOBannoe Ha 
cpaBHeHMM eenMMMH MSMeHenMn KOHL4eHTpaL^MM 
KOHTponbHoro raaa b McnbiTarenbHoj^ KaMepe or 
noTOKOB raaa Mepea Mecro tomm omkoctm m 
Mepea KonrponbHyio reMb npM ecnM He 

OAMHaKOBblX, TO M3BeCTHblX KOHl^eHTpai^MnX 

KOHTponbHoro raaa b hmx. bhocmtca 
onpeAeneHHafl HeTOMHocrb (KaK npaenno, nMeer 
Mecro 3aHM>KeHMe ct)aKTMMecKoC^ senMMMHbi 
HerepMerMMHOCTM eMKOCTn, hto Mo^er npuBecTM 
K ee Heo6Hapy>KeHMio). 

L4enbio M3o6pereHMsi ^snnercn noBbiLueHMe 
tomhoctm KOHTponfl. 

nocraBneHHafl i^enb AOCTMraercn reM, mto b 
MaaecTHOM cnocoSe KOHrpons repMerMMHOCTM 
eMKocre^, paSoraiOLMMx b BaKyyMe npM HMaKMX 
TeMneparypax, saKnioMaiou^eMcsi b tom. mto 
noMeL^aK^T eMKOCTb a McnbirarenbHyK) KaMepy, 
BaKyyMMpyK)r nocneAHKSto, oxna^KAaior eMKocTb, 
HanonH$in ee xcmakmm xnaA^^eHTOM ao 
nepeKpuTMn Mecra reMM, BbiTecHnK>T ;kmakmC) 
xnaA9reHT m3 cmkoctm aanonneHMeM ee 
KOHrponbHbiM raaoM ao orKpbiTMH Mecra tomm m 
M3MepaK)T BenMMMHy MaMeneHMfl KOHi^enrpaL^MM 
KOHTponbHoro raaa b McnbirarenbHoi^ KaMepe or 
Mecra reMM eMKocTM, nocne M3MepeHM« 
BenMMMHbi MaMeneHMfl KOHqenrpaL^MM 
KOHTponbHoro raaa b McnbirarenbHof^ KaMepe or 
Mecra tbmm cmkoctm noAarar b McnbirarenbHyK) 
KaMepy noroK raaa m3 oC^beMa eMKocTM, 
aanonneHHoro KOHrponbHbiM raaoM. nyreM 
perynMpoBaHMfl noroKa MaMeHRior 
KOHi^eHTpauMK) KOHTponbHoro raaa b 
McnbirarenbHOi^ KaMepe na BenMMMHy 
MaMeneHMn KOHL^enrpaL^MM KonrponbHoro raaa b 
McnbrrarenbHofi KaMepe or Mecra reMM eMKOcxM. 
npeKpaLMaK)T noA^My b McnbirarenbHyK) KaMepy 
noroKa raaa ms odiseMa eMKOCTM, aanonHeHHoro 
KOHrponbHbiM raaoM, m onpeAennior BenMMMHy 
noroKa KOHrponbHoro raaa, no KoropoC^ cyAflT o 
repMernHHOCTM. 

MaBecTHoe ycrpot^crao Ann KOHTponw 
repMeTMMHOCTM eMKocreC^, paCoraioiMMX b 
BaKyyMe npM hm3kmx TeMneparypax, 
coAepKau^ee McnbirarenbHyio KaMepy aha 
paaMeiMeHMfl KonrponMpyeMoP^ eMKOCTM, 
TeMeMCKarenb, ycraHOBneHHbii^ na 

McnbirarenbHof^ KaMepe, cMcreMy nanonneHMn 
)KMAKMM xnaAareHTOM m aanonneHMn 
KOHrponbHbiM raaoM. coeAMneHHyio c 
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KOHTpODklpyeMOi^ eMKOCTbK).^||Hp>Kk)T TaKKe 

BeHTunb, ycraHOBJieHHbif^ Ha^icnuTaTe/ibHoC^ 
Kawepe, Mari/icTpa/ib, npeAHasHaMeHHyK) 
cx^eAHHeHHFi nepea eeHTunb eMKocin m 
kicnbiTarenbHoi^ KaMepbi, peryjinrop noroKa raaa 
v\ MepHbii^ o&heM c AaTMHKOM AaBTieHMn. 
ycTaHOBJieHHbte noGneAOBarejibHo b 
MarkicTpajib, n oeKyHAOMep. 

Ha HepTe>Ke npeAcraaneHa 

cpyHKL^i^oHanbHafl cxeiuta npeAnaraeMoro 
ycTpoC^CTBa. 

VCTpOi^CTBO CX3Aep>KMT MCHblTaTeJlbHyK) 

KaMBpy 1 Ann paaMeuieH^n KOHTpoiiMpyeMO^ 

eWKOCTM 2 C MGCTOM TeMM 3. TeHBUCKaTenb 4 M 

eeHTii/ib 5, ycTaHOBTieHHbie hb KaMepe 1, 
MarncTpanb 6. npeAHaaHaneHHyK) An« 
coeAHHeHMji Mepea BeHTunb 5 ewKOCTH 2 m 
KawepbJ 1, perynnrop 7 noroKa raaa n wepHbiM 
oe-beM 8 c AaTMUKOM 9 pjasnenm, 
ycTaHoeneHHbie nocjieAosaTenbHo b 
MarncTpanb 6. ceKyHAOMep 10, cucTewy 11 
HanofiHeHMfl >kviakmm xnaAareHTOM n 
aanojiHeHkisi KOHrponbHbiM raaoM, coeA^HeHHyio 
C eMKOCTblO 2 M COCTOnU^K) M3 Tpy6onpoBOAOB 
12 \A 13 noAaMM ApeHa)Ka mworo 
xnaAareHTa, Tpy6onpoBOAa 14 noAaHM 
KOHTpoJibHoro rssa, MaHOMerpa 15, ypoBHeMepa 
16. 

npeAnaraeiMbifi cnoco6 ocymecTsnfleTCfl 
cneAyioiMMM o6pa30M. 

noMeti^ajoT ewiKocTb 2 b McnbiTarejibHyio 
Kawepy 1. BaKyyMMpyjoT nocneAHioio. 
Oxna>KAaK)T eMKOCTb 2, HanoriHflfl ee nepea 
Tpy6onpOBOAbi 1 2 n 1 3 >khakhm xnaAareHTOM ao 
nepeKpbiTHfl Mecra Tenn 3. BbirecHflioT >KHAKnj^ 
xnaAareHT m3 cmkocth 2 aanoriHeHneM ee ^epea 
Tpy6onpoBOA 14 KOHTponbHbiM raaoM (KOHTpojib 
AaBJieHMfi no waHOMerpy 15) ao OTKpbiTi/i;? 
MSCTa TeHM 3. npM noMOi4M TeHencKaTejifl 4 
M3MepflK)T Benk^HkiHy i/iaMeHeHvm KOHi^eHTpau^vik) 
KOHiponbHoro raaa b McnbiTaienbHoC^ Kawepe 1 
OT Mecra Tenn 3 eMKOcrvi 2. OTKpbiBan BeHTn/ib 
5, noAaiOT B kicnbiTarenbHyio Kaiviepy 1 Mepea 
MarMcrpajib 6 noroK rasa na oS-beivia eMKOCTM 2, 
aanonHeHHoro KOHTpojibHbiM raaoM. OricpbiTkieM 
saKpuTMOM perynflTopa 7 noroKa raaa nsMeHflK)? 
KOHueHTpai4ki}o KOHTpojibHoro rasa b 
McnbiTaienbHoii Kaiwiepe 1 Ha seriMMUHy 
M3MeHeHM$i KOHL^eHTpai^uiM KOHTporibHoro raaa b 
ncribiTaTe/ibHoC^ Kaiwepe 1 or Mecra re^n 3 
ewKOcru 2 (r. e. ycranaBJiUBaior noroK raaa 
Mepea Marker pan b 6, paBHbiii^ noroKy raaa Mepea 
Mecro reMM 3 ewKocru 2, nocKonbKy 
K0Hi^eHrpa4Mfl KOHrponbHoro raaa b o6ohx 
noTOKax OAHHaKosafl nx hctomhukom yiannercfl 
OAHa M ra >Ke ewKOcrb 2). SaKpbiBaq senrnjib 5, 
npeKpaii^aKJT noAawy b McnbirarenbHyio KaMepy 
1 noTOKa raaa na oSijeMa eMKOcru 2. 
aanojiHeHHoro KonrpojibHbiM raaoM. Flo 
noBbiLueHMK) AaBJiGHMfl raaa, aaMepenHoro c 
noMOLi^bK) A^TMMKa 9 A9B^eHMn, aa aaAaHHbiC^ c 
noMOLMbto ceKyHAOMep>a 10 npoMe^KyroK 
BpeMGHM B MepHOM oS-beMB 8 

(OTBaiCyyMVIpOBaHHOM OAHOBpeMeHHO c 

McnbiTaTenbHOf^ KaMepoC^ 1 nocne OTKpbinin 
BeHTMJifl 5) onpeAejisiioT BenviMUHy noroKa 
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KOHrpojibHoro raaa Mepea^^^pirpanb 6 (kbk 
yKaabiBa/iocb Bbiuje. B^Wmna noroKa 
KOHrponbHoro raaa Mepea warncrpanb 6 pasHa 
noTOKy KOHTponbHoro raaa Mepea Mecro reMU 3 
ewKOCTM 2), no Koropoft, cpaBHUBaw ee c 
AonycTMMOf^ BejiMMMHoC^ noTOKa KOHrpo/ibHoro 
raaa (Aonycniuof^ aejikiMMHOM 

HerepMeTMHHocTM), cyA^T o repMerMMHOcm. 

DpM HerepMerHMHoC) eMKOCTn no noKaaaHMio 
ypoBHewepa 1 6 onpeAerniOT ypoBGHb rpaHni^bi 
paaAena raa )KkiAKOCTb m ycrpahnioT 
HerepMerMMHOCTb. nanpHMep, fiy>KeHkieM Bcex 

UJBOB, HaXOAfllMHXCfl Ha 3TOM ypoBHe. 

McnojibaoBaHMe MaoSpereHMR noBbniiaer 
roMHOcrb KOHrpojifl repMerMMHOCiM, mto 
rapaHTupyer KaMecrBeHHoe naroroBnenne m. 
cneAOBarenbHO. HaAe>KHyK) OKcnnyarauktio 
eMKocrei^, HanpuMep ron/inBHbix 6aKOB 
paKer-Hocurenei^. pa6oraioinMX b saicyyue npn 
HM3KMX rewneparypax. 

<t>opMyna ii3o6peTeHi4fl: 

1. Cnoco6 KOHTpojifi repMernMHOCTM 
eMKocreC^, paGorajOLMux b BaKyyMe npn HuaKnx 
rewneparypax, aaKmoMaKDinnt^cfi b tom, Mro 
noMeu^aJor eMKOcrb b ncnbirarenbHyio KaMepy. 
BaKyyMnpyioT nocneAHKJK), oxna>KAaK}r eMKocrb, 
HanoriHWfl ee >kmakmm xnaAarenroM ao 
nepeKpbirnfl wecra tcmm, BbirecHflior jkhakuP^ 
xnaAareHT m3 eMKocrvi aanonneHvieM ee 
KDHTpQ/ibHbiM raaoM AO orKpbirnfl Mecra reMM n 
M3MepfiiOT BenkiHMHy MaMeneHvifl KOHi^eHrpaL^MM 
Konrpo/ibHoro raaa b vicnbiraTejibHof^ KaMepe or 
Mecra reMU eMKOcrn. ornkmaiou^Mf^cn leM, hto 
nocne iiaMepeHkifi aenkiMMHbi MSMeHeHMn 
KOHL^eHTpai4Mki KOHrpojibHoro raaa b 
McnbirarenbHoCt KaMepe or Mecra leMki eMKOcm 
noAaior b McnbirarenbHyio KaMepy noroK raaa m3 
o6i>eMa eMKocm. aanojiHeHHoro KOHrpojibMbiM 
raaoM, nyreM peryjinposaHnyi noroKa naMeHflJor 
KOHi^eHrpaqnK) KonrpojibHoro raaa b 
ncnbirarejibHof^ KaMepe na BennMnny 
naMeneHMfl KOHi^eHrpam/in KOHrponbHoro raaa b 
McnbrrarenbHOM Kawepe or Mecra reMM eMKOcru, 
npeKpaiuaior noAaMy b ncnbirarenbHyio KaMepy 
noroKa raaa na oe^beMa ewKOCTn, aanoriHeHHoro 
KOHrponbHbiM raaoM, m onpeAenjifor aennMHny 
noTOKa KOHTponbHoro raaa, no Koropof^ cyAflT o 

repMeTMMHOCTM. 

2. ycrpoRcTBO Ann Konrpojifl repMeiUMHOCTM 
eMKocreft, paSoraioiMvix b BaKyyMe npM HMaKMx 
reMnepaTypax. coA^p)Kaii^ee McnbirarenbHyK) 
KaMepy Ann paaMeu^eHkin KOHrpojikipyeMoCf 
eMKOCTM, reMeMCKarenb, ycraHOBneHHbiC) na 
McnbirarenbHoC^ xaMepe, ckicreMy HanojiHeHkin 
yoAp^u xiiaAareHTOM m aanonHenMn 
KOHrponbHbiM raaoM, coeAnneHHyjo c 
KOHTponnpyeMoW eMKOcrbio, ornnMawineecfl 
reM. Mro oho coAep>KMr Benrnnb, 
ycraHoaneHHbiC^ Ha McnbrrarenbHoi^ KaMepe. 
Marvicrpanb. npeAHaanaMeHHyio An« 
coeAMHennfl Mepea aenrnnb eMKOcru m 
McnbirarenbHoi^ KaMepbi, perynnrop noroKa raaa 

MepHbi^ oei^eM c AaTMHKOM AaBneHM^i, 
ycranoBneHHbie nocneAOsarenbHO B 
Mamcrpanb vi coKyHAOMep. 
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